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IN THE CLAIM S: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently Amended) An illumination system comprising: 

a light source ; and for e mitting lighLof sel e cted wav c l c ngth(s) in an optical path 
toward a pupil, 

m e ans for shaping th e light fromthc sourc e into a shap e d illumination pattern having 
one or mor e zones wher e th e int e nsity of the light in th c zon e s vari e s to produc e a shaped 
illumination patt e rn for e ach zon es ; 

means for optically integrating light incident on th e pupil; 

a square shap e d apertur e disposed proximat e th e pupil for squaring the edges of the 
shaped illumination - distribution pattern; and 

optical m e ans for combining - th c shaped illumination to illuminat e a photomask. 

a beam shaping optical system arranged in an optical path from said light source, 

wherein said beam shaping optical system comprises a mas king aperture comprising: 

a translucent substrate, and 

a half-tone dithered pattern on the substrate, said half-tone dithered pattern 
comprising an array of pixels. 

2. (Currently Amended) The illumination system of claim 1. wherein the m ean s 
-for beam shaping th e light optical system comprises a plurality of masking apertures. 

3. (Currently Amended) The illumination system of claim 2, wherein at least one 
of the masking apertures comprises an opaque plate with one or more apertures. 
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4. (Currently Amended) The illumination system of claim ?\ wherein at least one 
of the masking apertures comprises a translucent plate with a central obscuration. 

5. (Currently Amended) The illumination system of claim 4, wherein the central 
obscuration is circular or square. 

6. (Currently Amended) The illumination system of claim 1 , further comprising 
an optical integrator arranged on a light exit side of s aid beam shaping optical system. 
wherein the means for optically integrating light is a fly's eye lens. 

7. (Currently Amended) The illumination system of claim 1 wherein th e 6* 
further comprising a square shaped aperture compris es a translucent substrate and a square 
patt e rn or a metal r' nt n ,v i th " n T ,nrn "P"*"™- arranged between said beam shaping optical 
system and said optical integrator. 

8. (Currently Amended) The illumination system of claim 1, wherein the beam 
shaping optical system is constructed to produce a shaped illumination pattern that has a 
shape selected from the group consisting of round, square, and elliptical shapes. 

9 (Currently Amended) The illumination system of claim 8, wherein the beam 
moans for shaping the light optical system comprises one or more a diffractive optical 
e l e m e nts element . 

10. (Currently Amended) The illumination system of claim 8, wherein the means 
fer beam shaping o ptical system the light from th e source comprises one or more beam 
splitters a beam splitter located between the source of light and the an exit pupil of said 
illumination system . 

1 1 . (Currently Amended) The illumination system of claim _L 4 0 wh e r e in th e 
optical m e ans for combining th e s hap e d illumination pattern compris e s a refractive clem e nt 
for eaeh b e am further comprising a relay optical sy s tem arranged between said light source 
and an exit pupil of said illumination system . 

12. (Currently Amended) The illumination syst e m of claim 1 An illumination 
system comprising: 

a light source; and 
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a beam shaping optical system arranged in an optical path from said light source; 

wherein th e m e ans for shaping an illumination p a tt e rn said beam shaping optical 
system comprises a masking aperture comprising: 

a translucent substrate; 

a half-tone dithered imag e pattern on the substrate, said half-tone dithered imag e 
pattern comprising an array of pixels, each pixel of a clear or opaque type and of the same 
size, said clear and opaque pixels for respectively passing and blocking incident light, 
wherein the number, size, and type of the pixels are chosen in accordance with: 

(a) the wavelength of light used to illuminate the photomask, and 

(b) the size and shape of the features of the photomask , for gen e rating a 
continuous illumination int e nsity pattern on th e photomask with illumination intensity at any 
location controll e d by the half - tone dither e d image . 

13. (Currently Amended) The illumination system of claim 12 a wherein the half- 
tone dithered imag e pattern comprises an array of diffraction elements and each diffraction 
element is a dither imag e pattern of clear or opaque pixels. 

14. (Currently Amended) The illumination system of claim 12 a further comprising 

an optical integrator arranged in an optical path from said beam shaping optical 
system; and 

a square-shaped aperture disposed between said optical integrator and said beam 
shaping optical system. 

wh e r e in the square ap e rtur e is form e d th e sam e as th e dith e r e d imag e . 

15. (Original) The illumination system of claim 13 A wherein each diffraction 
element pixel comprises an n x n dithered matrix of pixels, the intensity of each element is 
defined by the number and type of pixels in its dithered matrix and wherein the pixels in each 
matrix are dithered to avoid artifacts. 
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16. (Original) The illumination system of claim 13. wherein the relative 
intensity of each subpixel is defined by a recursion relationship where: 



D" 



AD" 2 + D 2 n) U" 2 4/J>" 2 + D? n U" 2 
AD" 2 + D 2 U) U" 2 AD" 2 +D 2 U U" 2 



wher e : and 



1 ... 1 



U" = 



17. (Currently Amended) The illumination system of claim 16., wherein the matrix 
of pixels comprises an 8 x 8 matrix and the relative intensity, [[D8,]] comprises : 

0 32 8 40 2 34 10 42 

48 16 56 24 50 18 58 26 

12 44 4 36 14 46 6 38 

8 _ 60 28 52 20 62 30 54 22 

3 35 11 43 1 33 9 41 

51 19 59 27 49 17 57 25 

15 47 7 39 13 45 5 37 

63 31 55 23 61 29 53 21 



18. (Currently Amended) The illumination system of claim [[1]] (L wherein the 
m e an s for optically int e grating light on th e pupil is a plurality of fly's eye lenses, optical 
integrator is a fly's eve arrav of lenslets. 

19. (Canceled) 

20. (Canceled) 
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21 . (Canceled) 

22. (Canceled) 

23. (New) A lithographic apparatus, comprising: 

an illumination system arranged to illuminate a mask; and 

a projection optical system arranged to project a radiation from said mask onto a 
substrate, 

wherein said illumination system comprises a beam shaping optical system having a 
masking aperture comprising: 

a translucent substrate, and 

a half-tone dithered pattern on the substrate, said half-tone dithered pattern 
comprising an array of pixels. 

24. (New) The lithographic apparatus of claim 23, wherein the beam shaping 
optical system comprises a plurality of masking apertures. 

25. (New) The lithographic apparatus of claim 24, wherein at least one of the 
masking apertures comprises an opaque plate with one or more apertures. 

26. (New ) The lithographic apparatus of claim 25, wherein at least one of the 
masking apertures comprises a translucent plate with a central obscuration. 

27. (New) The lithographic apparatus of claim 26, wherein the central obscuration 
is circular or square. 
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28. (New) The lithographic apparatus of claim 23, wherein said illumination 
system further comprises an optical integrator arranged on a light exit side of said beam 
shaping optical system. 

29. (New) The lithographic apparatus of claim 28, wherein said illumination 
system further comprises a square shaped aperture arranged between said beam shaping 
optical system and said optical integrator. 

30. ( New) The lithographic apparatus of claim 23, wherein the beam shaping 
optical system is constructed to produce a shaped illumination pattern that has a shape 
selected from the group consisting of round, square, and elliptical shapes. 

3 1 . (New) The lithographic apparatus of claim 30, wherein the beam shaping 
optical system comprises a diffractive optical element. 

32. (New) The lithographic apparatus of claim 30, wherein the beam shaping 
optical system comprises a beam splitter located between the source of light and an exit pupil 
of said illumination system. 

33. (New) The lithographic apparatus of claim 23, further comprising a relay 
optical system arranged between said light source and an exit pupil of said illumination 
system. 

34. (New) The lithographic apparatus of claim 23, wherein said half-tone dithered 
pattern on said substrate comprises an array of pixels, each pixel being a clear or opaque type 
and of the same size, said clear and opaque pixels being for passing and blocking respectively 
incident light, wherein the number size, and type of the pixels are chosen in accordance with: 

(a) the wavelength of light used to illuminate the photomask, and 

(b) the size and shape of the features of the photomask. 

9 

30404693_1 DOC30404693v1 



SMITH 10 092,506 

Client Matter: 08 1 468-028442 1 



35. (New) The lithographic apparatus of claim 34, wherein the half-tone dithered 
pattern comprises an array of diffraction elements and each diffraction element is a dithered 
pattern of clear or opaque pixels. 

36. (New) The lithographic apparatus of claim 34, wherein said illumination 
system further comprises: 

an optical integrator arranged in an optical path from said beam shaping optical 
system; and 

a square-shaped aperture disposed between said optical integrator and said beam 
shaping optical system. 

37. (New) The lithographic apparatus of claim 36, wherein each diffraction 
element pixel comprises an // x n dithered matrix of pixels, the intensity of each element is 
defined by the number and type of pixels in its dithered matrix and wherein the pixels in each 
matrix are dithered to avoid artifacts. 

38. (New) The lithographic apparatus of claim 36, wherein the relative intensity 
of each subpixel is defined by a recursion relationship where: 

4D n 2 + D} ){) U n2 4D" 2 U n/2 
° h ~ 4D" 2 +D 2 W U" /2 4D ni2 +D 2 u U n/2 



and 



1 ... 1 
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39. (New) The lithographic apparatus of claim 38, wherein the matrix of pixels 
comprises an 8 x 8 matrix and the relative intensity, D , comprises : 

0 32 8 40 2 34 10 42 

48 16 56 24 50 18 58 26 

12 44 4 36 14 46 6 38 

„ _ 60 28 52 20 62 30 54 22 

3 35 1 1 43 1 33 9 41 

51 19 59 27 49 17 57 25 

15 47 7 39 13 45 5 37 

63 31 55 23 6! 29 53 21 



40. (New) The lithographic apparatus of claim 28, wherein the optical integrator 
is a fly*s eye array of lenslets. 
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